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Debaryomyces hansenii is a salt-tolerant yeast that contains two
physiological oxidative phosphorylation (OxPhos) uncoupling mecha-
nisms [1]: a) a mitochondrial unspeciﬁc channel (MUC) [2] and b) a
branched respiratory chain [3]. In exponential phase grown cells, OxPhos
are highly coupled and both uncouplingmechanisms inactive. However,
upon aging in culture (stationary growth phase), the efﬁciency of proton
pumping decreases and mitochondria become partially uncoupled,
probably in an effort to deplete oxygen in the cell without synthesizing
ATP. In the stationary phase, the complex I-dependent rate of oxygen
consumption and respiratory coupling are selectively decreased.
Complex I activity and expression are not changed in this condition. In
fact, all other branched respiratory chain components activities remain
the same as in the exponential phase. Uncoupled complex I-dependent
respiratory activity is due to lack of NAD+. Here, we propose that NAD+
possibly escapes the matrix through an open MUC [4]. When NAD+ is
added back, coupled complex I-dependent respiratory activity is
recovered in both isolatedmitochondria and permeabilized spheroplasts
[4]. This uptake seems to be catalyzed by a NAD+-speciﬁc carrier, which
is sensitive to bromocresol purple, bathophenanthroline and pyridoxal-
5′-phosphate. Loss of matrix NAD+ through an open MUC is suggested
as a novel OxPhos uncoupling mechanism [4].
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Na+/H+ antiporters are important for ion homoeostasis of bacteria,
which have to survive in rapidly changing or adverse environments.
These secondary active transporters, which exchange sodium ions
against protons, are crucial for control of intracellular pH, cellular Na+
concentration and cell volume in all biological kingdoms of life. X-ray
structures of NhaA from Escherichia coli and of NapA from Thermus
thermophiluswere determined. To obtain further insights in structure/
function relationships and in the mechanism of pH-dependent
transport, the Na+/H+ antiporter NhaA from Salmonella enterica
serovar Typhimurium LT2 (STNhaA) was crystallized for X-ray
structure determination. Following the strategy of antibody fragment
mediated crystallization, crystals were obtainedwith recombinant Fab
fragments. Here, we report the characterization of Fab-fragment
binding to STNhaA. Puriﬁed STNhaA is fully capable of electrogenic
Na+/H+ antiport when reconstituted in proteoliposomes. Fluores-
cence-based transport assays with puriﬁed, reconstituted STNhaA:Fab
complex clearly showed that transport activity is not impaired by
binding of the Fab fragment. Mechanistic implications will be
discussed.
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The ATP-Mg/Pi carrier (APC) is a member of the mitochondrial
carrier family of transport proteins, and carries out the counter-
exchange of ATP-Mg2+ – for HPO42- – between the cytosol and the
mitochondrial matrix [1–3]. This is the mechanism for net uptake
and efﬂux of adenosine nucleotides in mitochondria [1–3]. The APC
has a trans-membrane domain formed of six helices, characteristic of
mitochondrial carrier proteins. The APC also has a unique N-terminal
extension, which forms a Ca2+ binding regulatory domain [1–3]. The
structure of the regulatory domain is known [4], however the
mechanism by which calcium regulates transport in the APC is still
unresolved. Using biophysical methods such as thermo-stability
assays and macromolecular X-ray crystallography the APC has been
studied, and new insights about regulation have been gained.
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